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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sufficient EMI 
measure and ease manufacturing even when an external 
resistance is eliminated by connecting serially a plurality 
of polysilicon resistances or thin-film resistances 
between a bonding pad and ground. 
SOLUTION: A battery power supply BAT is connected 
with a semiconductor integrated circuit IC through a 
bonding pad 11. Polysilicon resistances R2 and R3 are 
connected in series between the bonding pad 1 1 and 
ground GND, and the connecting point j1 with the 
polysilicon resistances R2 and R3 is connected with the 
connecting point j2 between diodes 13 and 14 and the 
negative side of inversion input terminal of a comparator 
1 5. The positive side of non- inversion input terminal of 
the comparator 15 is connected to the positive side of a 
power supply Vref to give a reference voltage, and the 
negative side of the power supply Vref is connected to 
the ground GND, and then the output terminal Vout of 
the comparator 15 is connected to an internal circuit. 
Further, the polysilicon resistances R2 and R3 can be formed simultaneously in a step for 
forming a semiconductor integrated circuit, thereby easing manufacturing. 
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[0 0 0 3] *fc % <iXmfrt> I 

M^*- Pfcnfttft3«»«©*?#«*fc»ill! 

(gnd) ifflfciijijwtEB*^ WRfty^^yy* 

>^->K-GND (ICS«S£E) Hi:, #>x-f > 
FCtt, (GND— *y*-KflME) WTOfcEE, (« 

[0 0 0 4] Lfrb£#$K *>rO^'yF (I 
C) fcttM-**£4M/t±*0V©tf- *?J4%im 
ffl"T*iJ:t»**itt, il«y^X(ttT, EMI £13 

«e*H:BI9K:^UfcJ:-5!c s IC©!t?>T-f >^>^ H 
20 1 1 C»kHR+k*-£©*ttt*JfiWR 1 zmrnvx 

[0 0 0 5] 

HBHBjMIBfeU«fc-5fc-i-SBUa] UfrU&A*^ I C© 

^fco flfc&x ^^SEJftH i <Dmt**tbx i c©^{u 

fcSHfi&EBU #>5*-f K 1 1 CggR1-Si 

T©J:o&»*ofe 0 -r&fr*>, teiitffitrGttNS© 
fetox ffi^S* (PS) i:xi^^^^^;i/g (NM) i: 

ffi^ttt i c©iffftt±©«E^*>its c fctt-e§«c 
v^c titoTs iJKifi«»KTf((e*©^(t»aaftR i 

ffl 5©ttaH7? * § i: o fe^Jl* 5 ^ ^> feo 
40 [0 0 0 6] *IBIiBtt±tB»]HCfi***nfct>©tfifc 
oT, tJ»©^»«K©!9!i**fct-«lftft*»<*^ 

[0 0 0 7] 

[im*jif*-r*fc«)©*gtav*©»*] ±i3§w* 
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so $i<Dfrm&m®®m 1 1 m tt±©»«««y >f * - h 
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co o o 8] *wm^R£#^xmms!ite&ffli£ 

OSFET©?- hflMISfcffifflSftT^asPJS'ya 

©#ffi^««*ft*»§^«#we»fta. ±§3bfc 

<fc a CfiMBttfdKftfi: tt*#f*ifl«I]S&©ifBEJil±©m 
EEftfrfrSC fc#T« Sfev^ mJi3* U 'J 3 >Jgtnt-^ 
fcKJSSifcBu -£©fltit±. KjWME* 

ffiW±ffl«EE#*#oT*u £ft^©ffi^#«yg£ft€> 
[0 0 0 9] tot, ±f3^«&lfc«IIS§ (1) t«fc*i 
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bTV>3. 

[0011] ±ffi*i!M«&KEIK (2) Citvll *2J 
fcfit ft S huIB^K U 'J 3 VJSJfiife 5 v > fcfc«gtaft 

EES 3 ^«4M!W**®K©a&K*ffetT©*E 
3{t^-ftA:frT-§6;i£:i:&£o Sfc, iil83# 'J -> U 3 
>»Jftfe«v>tt*IHSatt^ t£#©MW«tfti:ffi* 
U ^«i*««lllS&©^^I^i5^T|5lB#fi<JtBJ^T- 
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»©B"J*s «*i»©ISI»K:<fc!K 3^h^-»&HS 
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its #>T4>yrtvvtimiz±<DBmi»my4*- 
y <Dmm& t ©m c # y 3 >^$> 3 v a tinjgiffift 

AVN££ft, mIIB»«fiai^*-Hfcrt»ll»i:©HI 
it - y PRiRffl© » v > TTaBtf^K;* ftT * £ i: ft 
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&i:b-cv^. 
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[0 0 1 6] ^Cfiii^lKSII (5) 

# 'j y 3 >* $ t> rank* e> &*-©?<< via^ifiift 

j&^&Sii, UE#««Si^'f*-Hi:rtaiglKi:©ra 
C # U ij 3 > 5 V ^ tt»K4> & ft S flfe© -9" •< > ^^ffi 

[0 0 17] ±I3^****[lIg§ (5) CJtfUf, JfflK 
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flirS©«EtajfeTf§5Zi:i:4c5. 
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30 *«^«$*u i5SB»*«ii^'f*-Khrtg|Jia»i:-©IB 

[0019] ±i-&*mfoMm®s& (6) 

ft^ft(t1-S^i:ft<, Huf3#>^>f >^;w KCfPffl 

t & *m&mm®m<Dmmmm w±©*«£e ft mii3«^ 

40 «EWT©iEfflma©«fEtaEJjnfSSClfci:*S. 
[0 0 2 0] 

mm (i) tzmz¥m»mm®m*Kt®mmx'& 

ItfBATIi/l^r'JlI^lt*!), ^yr'J 
ttllB ATlilVf^ F 1 1 ft/TbT^ft* 

snassi ctii?nTn§o ^vt 1 ^ >y;^v k i 1 

t^7> FGNDi:©MIK:tt7l«y '>U3>ffiKR 2, R 
3;W'Jg$!£ftT£!K iftfesKU ^> 'J 3 >ffi|fiR 2 
50 h*y 5/U3>»JfiiR3fc:ffl««jaj 
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*#*{*J|ltt[Bl%©a^ #E«8W# U 5/ U 3 >«$t 
R2, R3T-«J$£ftTV>-5£#>, tf>7^ >^<y H 
1 1C, »iiVcc©«E> 0fl*.K5VJ;!>t>*Vv*y 
yy««BAT©*JE % m«8 VfcBUOl/TtK #'J 
^>U3>»ttR2, R3jWft«£ft3£i:B:fc^. £fc 
My ^ 'J MMB A T©«E£* <J S/ U 3 VffiinR 2 fcstf 
U U 3 > «gt R 3 i: T'#E b fc t> © * t- 

Hbfcfc©) 1 5©£teA:fci|ll?-fcA 

j]t%Z.hftX'%Z>tztb, 3>^l/-*15©t«Vc 
cOlE (5 V) tfMstT'UftiRBATQttEE (8 V) 
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KStiRcilMfcfetK 3* h^vftHiik^T* 
So 

[0 0 2 3] H2tt£fG©ffi$l$ (2) £ffiS¥9ft£;&t 
ElfcftjiVflllfcBPeife »K HfBATtt/tyxUmSlS 
jjsLTiitK Myy-UaaHBATttsP^-f >^My K 

2o^^bt*«»*«is]gsicts^$nT^s„ s 

feMy^ySSBATA^OtHft^ >#tf>7^ >^ 

My k 1 1 lt##**iwii8Ii ctz&msiiTts 
D> tfl^-f >^My H 1 l i:^7> h*GNDi:©p^t 
tt^ l J^U3>^tiTbR4, Rbtimpmnnzn, Ztlt> 

at u ^ u 3 >^r 4 u > y 3 >jsatR 5 tcomm 
2, svi^-y^ri 6©^s«£A^«?+t^$ 

ES#i5«ilVref©+ffl!lt:«Btt$n, tfiVre 
6©m^«^VoutttPWM3>;ll/-^ 1 7©Ste 

©ftSfeAfciH^+CttaSifiSl 8**«a«$*u pwm 
3>MU-*1 7®!ii«fVoutH:NPNh7>^ 
**TRl©^-*(c:gSfi;*tlT^5. NPNh^>^ 
7^TR l©i= >^^tt^^> FGNDfcgSftStu 3 
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*- K 1 4©T7- Ffcfc^7> KGNDfcg8fc«*ftTV> 
5. 

[0 0 2 4] ttz, n 5 ;f , JiIBAT©tB*7'f >lC 
&3^;b2 lk^*-F2 2*^3*1, 3^f;W2 1 
h*2 2i:©g$|j&j 3CK*>rr/^^ 
H 1 9tmm^tis 94*- F 2 2©* V- KCfcfc3> 

^v-y- 2 3 (D-$%&mm,isn, 3 >^>-y- 2 3 ©amus 

[00 2 5] *f4ffl©«?$lJP^T-tt, M y^ 'J *i® 
BATOlE, flfcttl 4VJ:^>*>*^^*ffifc«B5fc*- 
&z>-m.<Dfcm (2) t«5*aM*«*igB©»^ 

EffitrC* s ^'J^ l J3>}gKR4, R5T?«J«$nt^5 
fc#>, *>TO^vFl lCtt;^f'Jt»BAT 
©«E (mtfUVgjt) A^T^^Ty^ftfe. 
20 m«3 0V<kD&i«^«ET*;fcoT&P c g]S&<C;Ji£ 

U > y 3 >ffitrtR 4^^>U3 >}£tfbR 5 
Ebfcfc® C8«*<fifc* , etSbfe*»©) £^-7> 

y 7i5 htzWB. «t t) *><6 < T t) USttfe^M It 1" 5 d fc fe 

[0 0 2 6] £tz, JH'J'>'J 3>}glJ ! i;R4, ^y->'j3 
50 >ffiirGR5{i, fit*©^Jt«Sti:ffljibx 

0S&©^3igt^V>Tp]B#B5t^T' § 5 *>©-eife 5 

S£iR©l*Mi:&!K 3Xh^*->>SH2,Ci:* s T-§ 

[0027] B3ttisfi©^ffi (3) izmz^mttmm 

My h* 1 1 ^^bT^2»<*»«lHllgI CfcGtfraSftT^ 
40 y^U31/J8«R6, R7*»B5>JS«l$nt:*D, ifi 

& jK y ^> y 3 >s^r 6 fcsi? y ^ y 3 >ffiKR 7 fc©ie 
HA j 1 WW*- H 1 3 h^-f F 1 4 boWi& 

*ITV\5, 3>^l/-^3 OO^SteA^JH^+ttSJp 
SE^4^.?.x «*Vcc©JSStR8kaaftR9i:t:J: 
5^-10^ j 4C««JSt*i, ffiftR8©-Jiifcim}f*Vc c 
fc8ElS*n. JfflRR9©-JHI±^7>HGNDt»R$ 
*U 3W1U-* 3 0©m*®?VoutttrtgPEIBS 
(EI^*r) fci8«$*lT^*. ^ K 1 3©* V 
50 -h*{i«®Vcct^$ti> y<i*-Y\ 4<DTS- 
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^©SiiUBSFfcffl^ *>ftS G a A s *#^**H]E§* 

ffl^fcRFr>x^T-ttEft2*®igtrt-;&»K a©« 
mm&&&mttZo ±mistz&o\cmi&zfttzmzo 
mm (3) c«a*?wM(i*igK©»^ #Effiin;#* 

* 'J > u ^ >aaftR 7 fc-e^E ufe&© caLia^tttciM 

Sbfefc©) ft3>;^-* 3 0©SlsX*J|?-CA 
JjtZZt&T'gZtzlit), 3>Jil>-93 0©«jgVc 
c©*E#m^*oTfc»S.S*Wt1-4£fcfc<x ft 
©*E £ * -T S i: #f S 3 = 
[0 0 2 9] #y > 'J n >tm,R 6 , R 7 lis (St 

*v> t smstofc ff^-e § 3 * OT- & * fc «&, »ffs#$£ 

£fti:bTjEft{i> as£j&ft©liy& JBSxRoiSlfci; 

[0 0 3 0] 04tt^fflg©^ (4) 

1 1 »J > U 3 VigJfiR 1 0 ©-JH**S8R;*ftT43 

D> 7t? U U 3 >ffitaR 1 0 ©flWltt^ * - F 1 3 h 

©ttttR8ysttR9fcC£4#t!W!U 4C8tt$*u 
ffitftR8©-*Btt«»VccCg?IS$^ ffitHR9©- 
i$fi^> FGND£J3^£ft, 3>;^-^40®ffi 

So M K 1 3©AV - FBtSV c c Cil^ 
ft, 9<i*-Y 1 4©7V-Ftt$ r 5>FGNDCJ&^ 

[oo3i]*^ Mfbs j 2 tE.mAtjm?-t<Din 

£tt^>X0i8CLA^g£iaT^S. ^>X@]E§ 
CLBNPNh7>^^TR2, PNPh7>^^ 
TR3S£^tMIWUF*U NPNh7>^^TR2ffl 
□ V^^ ttSSV c c CgHft;* ft, x 5. y * ti&ftjft J 
5£tf-UTPNP F7>^^TR3©i? «y*fc«&R 
3*U ^-*ttttttR 1 lfc*W*-F4 2i:08M»jSl 
j 7CS?tt£ftTV*S. PNP h7>^^TR3®3 
l/**tt?7>FGNDCg$o£ft, ^-^(iffitrCRl 
li^tf-M lfc©S8JjStj 6fc««$ft-CV^. 

^ * - m i - Htttiv o c c««$n, y 

■f F4 2©#V- Ktt^^> FGND£g^£ftT 
V^2.o -ne>NPN h7>^^TR 2, PNPh7> 
^TR3 ( ¥4*- Ml, F4 2, ffift 

ri ifc^A/c*5>xiiiBCL#««$ft-t^s. 
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[0032] m®m®n?Mmim<D*m»m®®£ 
*«*»&©«««>' ^rx^ iEftca^ftOT^A 

© ( 4 ) t « 4 &ttllB©»^ V -f XKi* 
fflOHStt^U ^ 'J 3 VJSfitR 1 O-CUMSftT^Sfc 
«>, tfVx-Y >40W F 1 1 £IEft©)SAft*E#ftffi 

i/rt>3j*'j5'y nvffitfiR i o#«&tg$fts;i£:f±ft 

bfrfcnw^l/-* 4 0 ©S&A^Sg? — -©A^3 

&^>X[I]i8CL£^bTfTfc>ftSfc«K #>:r^> 

/0 4Wy K 1 1 tlEAfflilA&ftEAW/BLT^ 

U-^4 0©fi<sA**?-^H:GND«£EfelT, «i® 
Vc c©«EW±©SE#A;fr£ft5dfcttfc<fcD> 

So 

[0 0 3 3] # U 'J 3 >ffitrCR 1 Ott, &*© 

[0034] ms&nmmm (5) izmz^mfomm 
/w f 1 1 s^bT*#f**«@ssi ctTOa^nro 

So ^>7 r -f F 1 lfctt^Ui/'JnvaEJftR 1 

2 ©-JB*«8a«$ixT* 5 , X 'J ^> "J 3 >ffi^R 1 2 © 

F 1 3 t^-f*- F 1 4 tvmffitij 
2, &lfS<E7>X5 O0SteA*«?-CS8BI$nt: 
<^S, SteT>X5 0©^SteA^«?+tt^>FG 
NDfcSBRSnx tti*Sg?Vout(i^'J^U3>iSfn; 
50 R 1 3 tawti/-^ 3 0©SteA^ifio^F-i:©ig^ 
j 9t:8gRSi^ > CV^S. 3>^l/-^3 0O*SlsA* 
«?+(±Jtit*E*#^S^ IIVc c©ffitrtR 1 4i: 
JgtfiR 1 5 £K.&Zfmti3 1 0 fc«tt£*U ffiJftR 1 
4©-^(±«#V c c tjg|i£;t"U ffiJriR 1 5©-«tt 

?Vout ttrtgp(lg§ (Hm-B-T) *«tl«SttR 1 6 & 
/MtflVc ct:^il$nTV^S„ F 1 3© 

*7-Ktt««Vc cfcgSRSft, y-f2|--F14©T 
y- Ftt^5> FGNDtjgji^iaT^So 
40 [0 0 3 5] »«ffl©«^$lj«l«l§§© 5 -fes 5 U *V - 

^©SMEiB^tffl^ e»ns g a a s *mtt-MM®m% 

fflV^fcRFT>^fettiEft2««B»Tf»D, A©* 
SWEftjSHSk'i-S. ±ffibfcJ:5C*«£ftfc£fl6© 
JBIt (5) CffS*«»»«*Eie©»^ S«7>X5 

o ©y > zvj >wt%.mwx y > y a >i£ 

1SR12, R 1 3T•filJ^$n-CV^Sfei{)^ jK>x-f >^ 
;^>> F 1 l tttft©*ET'fcoTfc£ft£W)n-rsc£: 
A S T-§S. Sfct©SE#S!|£T>X5 0-eSfea^^ 
*iT3>y*l/-*3 0©SfiA**f-tA*#n*fe 
50 » % 3>;11x-^ 3 0©«©Vc c©*EA J iif3ft©« 
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[0 0 3 6] mx-tt, im&i 1 OfcEttSJtWWffitf 
2Vfc*S«fc$fcJfittR 1 4 hffiifiR 1 5i:©}£in;tt# 
«&5g$iV SteTVT'SO©^^ >#5#©li:&£J: 
ot/KU N >Un VfiJtR 1 2 U U 3 VJgirtR 1 3 
fc©»K{fi#f§:££tl.TV^i:, EI6K3j*Ufc*-5fc x 

*>x^ >$ot* f i i&t>\ti%hz>n.<Dmi£&- 1 

OVffllSfc, Sls7»>r5 0*6tB**il*«|jljSlj 9 
IZ&tf ZMBEW 2 V 3W*U-£ 3 OCDtti^W 

?Vout fr&ttiftgrflSttEtf'W D -eta?)* 
fc>5. Ifctfot, /K>7 i -f y>f)\v K 1 1 ifit>A±}£ 

[0037] smamn (5) tcffi&**{f&M®ftic 

ffiiftR 1 3, JgftR 1 4#mg*n;R 1 5©fit&ffiM©<I 

[0 0 3 8] 3l«'J'>y 3>ffitftR 12, R 1 3 

fct x ^©flWtSHSfcffiSU W**StIl&&©JIM 

[0039307 fcmmowtM ( 6 ) K&z^mfomm 
®m%mtmmm?& mi ufe*aM#*mii» 

feT>7*5 0©#S!|£Aft*?+#^7>FGNDiCT- 

[0040] tmovm (6) cft&^#ft£ttiaiES£ 
iwi 0OitK, i&^j i oKjjitsifcmfffiE^av 

fcfeS <fc -5 fctttfSR 1 4 ^ffiifiR 1 5 ^©ffitrufiatfaS^ 
KfeT>7'5 0©^>#5#©1 hfc3J;d£ 

-> 3 >isiitR 1 2t^y^y3>i£^R 1 3 to 
mmifitBoztfti. mmmmv r e f ©«jj*s5 vtis 

y H 1 1 A>£A;fr£ft£IE©fiEA s 1 5 V£&&i:, 3 
W^l/-^ 3 0©ffi*Jg^VoutA^Hi*?nS{i^ 
ifiV— fat, S\jlZWt)&t>Z WcctD 
«EE (5 V) J; t> 4>itSVNX^«JE (15 V) 

§3o 



(6) ^2 0 0 0-2 2 0 7 7 
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[0041] rnmvjm ( 6 > c^s^^seik^ 
<tn«, * 3 >ist(tRi 2 S ^'j->>;3> 

&ftR 1 3, ffitaR 1 4&VjfiiaR 1 5©{i£fifra©fii 

*«BE * * 1" 5 £ fc AST- * 5 o 
[0 0 4 2] t fe s #»J 'J 3 >ffi#bR 12, R 1 3 

10 »«S±»fcLTM*i«, S5p D n£2$©im Sligxifc© 

[iaa©ra#^siw] 

[0 1 ] x&wommomm ( i ) t « s 

[0 2] *^©^S£©^ (2) £ffi3JM»tt*tt 

nii&**-risittiat?*5. 

[h 3 ] *%w©^sf5©^ ( 3 ) vimz^mfomm 
@B**-riBiKia"efc*. 

[0 4] *3P£©SJlSte©ffi^ (4) 

[ia 5 ] xmmmmcDBm ( 5 ) iz&z*m#mm 
[06] 0 5 1 * b Mm®m<D<m* mwt- 

[S8] 0 7 fc* bfe^^{***iiE§©#fj^iftH^-r 

[09] «e*©*»(«6«fii»ft^-ria»Bn?»s. 
[^^©iftW] 

BAT ^\'^^y«j)S 

1 1 ^vx'f >y^>> f 

13 y-f^-F 

14 ^*-K 

15 3>;1I/-^ 
R2 sKyS/U3>«tt 

R3 #y^y3>«jfc 

4fl j 1 ^i^^ 
j2 

vout ai^ss^ 
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